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Abstract

This research investigates the change of friction factor of water flow in a rectangular tube at
the Reynolds number of 10,000, 12,500, 15,000, 17,500, 20,000, 22,500, and 25,000 induced by low
frequency ultrasonic waves of 25, 33, and 40 kHz. A transducer was installed on the upper surface of
the tube at the distance of 0.35 m from the entrance. It produces the ultrasound of 60 watts in
downward direction, perpendicular to the mainstream flow. Under these conditions, the static
pressure of water was measured at the streamwise distance of 0.2 and 1.55 m from the entrance. The

results show that the ultrasound causes the increase of the pressure difference and the friction factor

of 1.0021 - 1.0198 times and 1.0027 - 1.0191 times, respectively. They are relatively higher at the low
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Reynolds number and become relatively lower at the high Reynolds number. Besides, it is also found

that the pressure loss and the friction factor are highest when the water flow is disturbed by the

ultrasonic waves of 25 kHz. The value of these parameters decreases when the wave frequency are 33

and 40 kHz. Therefore, the obtained results will be an important information, leading to the better

design of thermal systems or heat exchangers using ultrasonic waves in the future.

Keywords: Ultrasonic waves, Rectangular tube, Friction factor, Pressure drop, Turbulent flow
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